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Abstract 
In order to evaluate the safety of large scale events the joint research project BaSiGo was launched in 2012. Within this project, a 
support tool is developed that supports the special requirements of the various stakeholders. This paper focuses on its basic 
structure. The support tool includes an interface for crowd flow models to describe evacuation as well as ingress or egress 
scenarios. The type of model is dependent on the kind of information required. Empirical data to estimate the flow capacities for 
typical ingress scenarios are provided. 
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1. Introduction 
Safety of large scale events is an issue that has to be addressed from the first notification up to its very end and 
even in retrospect for evaluation purposes. It is a complex process involving a variety of parties, often with particular 
points of view that have to be integrated. In order to make this process more consistent and comprehensible, a 
research project named BaSiGo (see www.basigo.de for further and up-to-date information) started in 2012. Within 
this project, a guide and an electronic support tool are developed that on the one hand support the special 
requirements of the various stakeholders and on the other hand bring together these various aspects in a common 
framework for a resilient safety concept. Therefore, interdisciplinary contributions covering police and non-police 
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(i.e. fire brigades and rescue services) methods of hazard prevention and the perspectives of event organizers must 
be accommodated. 
This paper focuses on the basic structure of the BaSiGo support tool and its interface to numerical crowd flow 
simulation methods. In its final version, technical and organizational as well as legal aspects have to be considered. 
2. The BaSiGo research project 
BaSiGo is a joint research and development project sponsored by the German Federal Ministry of Education and 
Research (BMBF). It started 2012 and will end 2015. The acronym BaSiGo is formed from "Bausteine für die 
Sicherheit von Großveranstaltungen" (basic elements describing the safety of large scale events). The project 
members are: Bergische Universität Wuppertal, Berliner Feuerwehr, Berufsfeuerwehr München, Bundesamt für 
Bevölkerungsschutz und Katastrophenhilfe, Deutsche Hochschule der Polizei, Forschungszentrum Jülich, IBIT 
Internationales Bildungs- und Trainingszentrum für Veranstaltungssicherheit, IST GmbH, PTV Planung Transport 
Verkehr AG, Universität Siegen and the German Fire Protection Association (vfdb).  
 
 
Fig. 1. Loveparade Duisburg 2010: Number of arriving (blue line) and departing (red line) visitors, attendants in town (purple line) and on the 
event site (green line). Source: D. Oberhagemann, vfdb. 
The aim of BaSiGo is the gathering and evaluation of elements relevant for the safety of large scale events. There 
are a large number of established proved and tested events.  However, it is difficult to formulate the know-how 
proprietary to local stakeholders in more fundamental terms, and to transfer this knowledge to other events, because 
it is often largely empirical.  In BaSiGo, the common basic safety elements and the boundary conditions relevant for 
diversification are identified. This will lead to a BaSiGo guide (a qualified modular system combining the basic 
safety elements) and a computer-based support tool that can be used by all stakeholders for planning, evaluation and 
approval purposes. 
The support tool will have an interface for the results of numerical simulations of crowd movement and 
transportation effects. In a final step, training modules will be developed that are specially designed for the different 
types of participants involved in the various aspects of event safety. Transportation  and crowd control can be a very 
demanding task, both on a global scale and in local terms (i.e. ingress and egress situation at the event site). For very 
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large scale events, several hundreds of thousands of visitors have to be managed (see Fig. 1 showing the visitors 
numbers for a large scale event in Duisburg, Germany). 
3. The BaSiGo support tool 
3.1. General structure 
The BaSiGo support tool is developed using Business-Process-Model-Notation (BPMN). BPMN 2.0 allows the 
definition of process diagrams that can cover the roles of individual participants within the entire application, 
planning, approval, realization and rectification processes. This includes particularly the communication between 
various stakeholders using "pools" (representing individual organizations and institutions) and "lanes" (representing 
members with individual responsibilities within an organization or institution).  
 
Fig. 2. Process diagram to establish a safety concept for large scale events. 
For large scale events, a comprehensible and substantial safety concept is required. The basic input parameters 
and boundary conditions, and their respective evaluations, form the integral part of the support tool. Fig. 2 shows the 
applicable process diagram in BPM notation. It describes a sequence of required tasks that can be further expanded 
into sub-tasks. The task "routes and areas" is directly related to crowd flow. Associated sub-tasks comprise ingress 
and egress, escape routes, access for emergency vehicles, waiting areas, areas required for emergency and police 
forces, stage and backstage areas, relief areas, etc. All of them can be further divided down to a level that allows for 
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the evaluation of the respective basic components. Fig. 3 exemplifies this by means of the evaluation of the ingress 
and egress situation. 
 
 
Fig. 3. Process diagram to evaluate ingress and egress scenarios. 
3.2. Crowd flow analysis 
Clearly arranged and established ingress and egress scenarios can be evaluated using empirical methods and 
conservative estimates. Novel arrangements or unusual boundary conditions may require the use of more 
sophisticated calculations of crowd flow or the assistance of computer simulations. The BaSiGo support tool thus 
has an interface that allows the transfer of data from an external crowd flow analysis. This interface is not limited to 
a special type of model. It can take data from empirical estimates and spread sheet calculations up to microscopic 
crowd flow models based on the movement of individual agents (see e.g. Fig. 4). 
 
 
Fig. 4. Championship celebration, Dortmund 2012: Simulation of egress from event area using the microscopic model ASERI. 
3.3. Microscopic simulation of ingress scenarios 
Often empirical data is required as input for numerical models. The following empirical flow data was provided 
by the IBIT project member for ingress design (Table 1). These data can be used to calibrate ingress control 
elements as part of microscopic crowd flow simulations. Fig. 5 shows the basic layout for an ingress simulation 
  1. Lauf: 5 s  
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using the microscopic model ASERI (Schneider and Könnecke (2001)). Fig. 6 presents the calculated cumulative 
number of agents that have passed through each of the five turnstile ingress elements for three individual runs of the 
simulation. The elements allow for a certain deviation in the time required to pass the ingress control element. Only 
one agent at a time can enter the control element. Together with a possible small delay in starting the ticket control 
(especially at high local visitor densities in an undirected access scenario like the one presented here), this produces 
a certain variation in the curves shown in Fig. 6. The average flow of 12 persons/min for ticket control with a 
turnstile can be reproduced. Therefore, this basic set-up can now be used for more complex design scenarios 
including various types of directed access or design effects (both geometrical and organizational) that may produce 
conflict dynamics. 
In the past, similar microscopic simulations with the ASERI crowd flow model were performed for ticket control 
at Frankfurt Main Station (Fischer et al. (2004)). First, the actual situation was monitored to validate corresponding 
ASERI simulations. In a second step, an optimized design for the installation of new ticket control elements was 
then derived using simulations for future prospects of passenger distributions. 
Table 1. Typical flow data for ingress design. Source: IBIT. 
Ingress scenario Flow 
Ticket control - turnstile 12 persons/min 
Ticket control - severing 15 - 20 persons/min 
Bag control 7,5 persons/min 
Bag control (control samples) 12 persons/min 
Check of persons 4 - 6 persons/min 
Application of wristband 6 - 8 persons/min 
 
 
Fig. 5. Snapshot (240 s) of an ASERI ingress simulation for five ticket control elements with turnstile. 
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Fig. 6. Visitor flow through ticket control with turnstile derived from a microscopic ASERI simulation. 
4. Summary and prospects 
The BaSiGo project will end in 2015. The support tool will then be available for all participants involved in the 
process of event planning, approving, organizing and evaluating. Furthermore, the BaSiGo support tool and 
especially its interface to scenario-based calculations and computer simulations will be used for training purposes. 
Microscopic simulations can be calibrated against available empirical data and then be used to predict effects of 
special design scenarios. 
Intermediate results and demonstrator versions of the support tool and the guide have already been presented 
successfully at two workshops and one symposium in 2014. 
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